Despite the century old concern and debate child sex ratio patterns have shown an alarming increase over the last two decades, more so during 1991 to 2001. The pattern of increase in child sex ratio though erratic up to the first half of the last century, shows consistent rise at least since 1961. As these groups are the 'feeder source' of adult population in future, such trend if unchecked, 'will continue to haunt the society in decades to come' until and unless corrective measures are taken. Growing child masculinity in contemporary India and its regional penetration forced the policy makers and demographers to recognize the reality of human interferences behind the recent increase in child sex ratios. Out of the different types of interferences, most talked about is the 'sex selective abortion' that gained currency during 1980s and more so in the 90s. However the practice of sex selective abortion of unwanted foetus is still more pronounced in the north and north western 1 part of the country more so in some relatively prosperous areas or among the prosperous households. Employing spatial interpolation technique (say, kriging), the present paper tries to analyze the geographical structure of child sex ratio and its changing pattern over time. The analysis indicates, far from being random, the child sex ratios in India seem to be continuous over space showing robust clustering of high masculinity in child population on one hand and its systematic (spatial) increase on the other. The spread as well as intensity of growing masculinity in child population clearly endorses that from a regional perspective the problem regarding excessive maleness in the population is rapidly being surfaced as a national problem needs to tackle with greater resources. Such spatial patterning of child sex ratios clearly hints that diffusion of sex selection might be well entrenched in Indian population with sufficient degree of regional diversity. The study endorses the importance of contextual policy and advocacy measures to arrest the increasing trend of masculinity as it will affect population dynamics not only in the regional or national context but also in the broader spectrum of international arena. This should be a matter of concern for policy makers, researchers and activists alike.
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Introduction:
Despite the century old concern and debate child sex ratio patterns have shown an alarming increase over the last two decades, more so during 1991 to 2001. The pattern of increase in child sex ratio though erratic up to the first half of the last century, shows consistent rise at least since 1961. As these groups are the 'feeder source' of adult population in future, such trend if unchecked, 'will continue to haunt the society in decades to come' until and unless corrective measures are taken (Registrar General of India, Paper I, 2001) . Growing child masculinity in contemporary India and its regional penetration forced the policy makers and demographers to recognize the reality of human interferences behind the recent increase in child sex ratios. Out of the different types of interferences, most talked about is the 'sex selective abortion' (SSA henceforth) that gained currency during 1980s and more so in the 90s. Recent analysis endorses that during 1981 to 2005, a roughly more than 10 million sex selective abortions have been performed which may lead to serious 'marriage squeeze' in coming decades (Kulkarni 2007 , Guilmoto 2007 .
However the practice of sex selective abortion of unwanted foetus is still more pronounced in the north and north western 3 part of the country, more penetrated in some relatively prosperous areas or among the prosperous households (Premi 2001 . But, it could spread to other areas as well since son preference is nearly universal. Thus, from a regional perspective, masculinity in Indian population can blow up at the national level resulting in a deep adjustment within the family system and social make-up with serious consequences to men as well to women.
Even then selective discrimination against girl child as an important contributing force of contemporary masculinity in juvenile population cannot be ruled out. The recent National Family Health Survey III reports significant gender bias in child mortality in Indian population. The survey also highlights pronounced selective discrimination against girl child in the north and north western part of the country.
Recent analysis also endorses the role of excess girl child mortality as an important proximate determinant of number of female deficit in Juvenile population 4 . However, the gender bias in child mortality is regionally clustered -'female neglect' is found to be more pronounced in states, like -Bihar, Rajasthan, Uttar Pradesh, Haryana and Punjab.
Regionality in juvenile/child sex ratio is supposed to be an established phenomenon in its pattern. Literature on sex ratio in India pointed out a clear regional dichotomy with pronounced masculinity in the north western part of the country. Disaggregative analyses of sex ratios have traditionally shown a clear division of Indian landscape into the north western and south eastern part (Sopher 1980 , Miller 1981 , Agnihotri 2000 . Sex ratios in the north western part have been unusually masculine compared to those in the southern eastern part; a trend that has been attributed to the regressive cultural practices in the north western region and relatively female friendly culture in the southern eastern part (Dyson and Moore 1983) .
However, the result of the Census 2001 indicates that the traditional north south divide stands significantly modified and the 'northernisation' of sex ratio is rapidly taking the prosperity root. The high level of juvenile sex ratio is no more confined within Vindya parvat or Narmada-Shone line; this can be found in several pockets of Maharashtra, Tamil Nadu, Karnataka or Andhra Pradesh -hitherto considered to be a part of 'female friendly' culture. Such geographical spread of juvenile masculinity unfortunately has received lesser attention 5 in the literature. It is indeed important to analyse the changing contours of high juvenile/child sex ratios in order to understand the nature and the spread of masculinity in child population and the present paper is an attempt in that direction.
Employing spatial interpolation technique (say, kriging), the present paper tries to
analyze the geographical structure of child sex ratio and its changing pattern over time. The analysis indicates, far from being random, the child sex ratios in India seem to be continuous over space showing robust clustering of high masculinity in child population on one hand and its systematic (spatial) increase on the other. The spread as well as intensity of growing masculinity in child population clearly endorses that from a regional perspective the problem regarding excessive maleness in the population is rapidly being surfaced as a national problem needs to tackle with greater fiscal resource. Such spatial patterning of child sex ratios clearly hints that diffusion of sex selection might be well entrenched in Indian population though the sex selective elimination may be more pronounced in those areas historically identified as vulnerable for life chances of female babies (i.e. the north western part of the country).
This paper is organized as follows. Section 2 elaborates data structure to study contemporary pattern of sex ratios in India. Section 3 describes the pattern and trend of contemporary child sex ratios and casts doubt regarding the traditional cultural argument (kinship division or 'North-South' divide) to understand contemporary increase in child/juvenile masculinity in Indian population. The next section elaborates the research strategy by describing the spatial techniques to analyse the pattern and contours of child sex ratios in India. Section 4 elaborates the result of the 5 Some original efforts to analyze the regional pattern in child sex ratio can be found in Guilmoto (2007) , Siddhanta (2006) , Siddhanta et al. (2005) , Agnihotri (2000) , Miller (1981), etc. research strategy and points out some salient features of contemporary increase in child sex ratios. This paper concludes with a discussion related to the nature of the mechanism behind the growing masculinity in child population followed by a brief explanation of some plausible factors behind the geographical manifestation of rising sex ratios in India.
Data to study sex ratio variations.
While 'juvenile masculinity' is found to be a hot topic -widely discussed in academic as well as in non-academic discourses, very little 6 attention has been given to clarify the age group which is supposed to be appropriate 7 for understanding India's ongoing masculanization process. It is indeed important to identify the age group which will be best suitable to understand the contemporary pattern. However it is difficult but not impossible to identify the age group which can cater the ongoing masculanization process more accurately. A brief technical reminder is important to understand the relationship between sex ratio and age from the time of conception to childhood. Internationally sex ratio is measured as male to female population i.e. number of males per hundred females and we use that terminology instead of Indian fashion 'female-to-male' ratio. The above flow chart shows the dynamic relationship between sex ratio and age under condition of biology, social and health on one hand and selective discriminatory behaviour on the other.
Flow Chart 4.1: Dynamic relationship between sex ratio and age
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In a non-discriminatory set up, sex ratio is supposed to be highest at conception and decreases up to the time of birth due to biological reason (i.e. foetal mortality).
Further such ratio decreases through infancy and child hood due to infant and child mortality and decreases even faster during adult hood and old age. But such biological relationship can be distorted due to selective discrimination particularly sex selection before conception, sex selective abortion, female infanticide and excess female infant and child mortality. It is almost impossible to control biology, social and health condition to analyze the role of selective discrimination against girl child on juvenile/child sex ratio. Particularly when elimination of girl foetus is believed to be a common practice in at least some parts of India, it will be incorrect to consider the sex ratios of later years age group of childhood (which is not supposed to be associated with spontaneous or voluntary abortion as well as general condition of infant and child mortality) to understand the 'process dynamics' behind the recent increase in juvenile masculinity in India. Rather, it will be more illuminating to consider the age group which is supposed to be directly as well as indirectly associated with pre-natal selection as well as post-natal selective discrimination.
Thus for understanding the recent trends of juvenile masculinity in Indian demography, analysis should be done on the basis of such age group data which have a lower class limit at age 'zero'. However such data might be affected by excess male mortality during infancy (i.e. biological reason), but when child or infant mortality is declining steadily in India, the effect of such biological outcome might not be much important as it was during the era of high child mortality. Even then, we need to understand the consequences of age-heaping or age-misstatement which is supposed to be widespread in census enumeration. Census of India provides population data by 5 years age group since 1961. A number of earlier works on juvenile sex-ratio in India used these data to analyse the pattern of child sex ratio on one hand and to model sex selective discrimination on the other (Miller 1981 , Agnihotri 2000 , Siddhanta et al. 2005 . But in carrying out such analyses, it is important to notify about the typical errors encountered in the demographic data, particularly for the census statistics of India.
The quality of age data of census enumeration is highly questionable due to some unexpected errors that demographers are bound to face while analyzing sex ratios from the 5 years age group data. The pattern of such enumeration error is elaborated in the literature review section. Bhat (2002) points out how the scientific precision regarding sex ratios of Indian population can be distorted due to age mis-statement in Census enumeration. However, the 0-6 years age group indicates quite stability in terms of age reporting and may not subject to severe age heaping and might be more accurately recorded than 0-4 or 5-9 age segments. Demographers already have pointed out the relative accuracy of 0-6 years age group data at least compared to 0-4 or 5-9 years age group 8 (Guilmoto and Rajan 2002) . With rapid improvement in literacy level, the quality of census age figures also probably is improving and can show lesser manifestation of age mis-statement on 0-6 years age group 9 . Thus to analyse the recent trend of juvenile sex ratios, it would be better to consider this age segment, rather than any 5 years age group which are subjected by serious age heaping.
Of course, 0-14 years age group could be a better alternative as this age group is least affected by any types of age error 10 (Coale & Demeny 1967) . However, recent trend as well as contemporary pattern cannot be analysed on the basis of 0-14 years age group as this age segment accumulates past biases and can dilute the very recent changes so important for policy analysis.
Thus for the rest of this study, we concentrate mostly on the child sex ratios of 0-6 years age group to analyze the pattern as well as the 'process dynamics' behind the recent increase in juvenile masculinity in Indian population. 8 Bhat 1996 also have used this age segment to estimate district level fertility rates from 1991 population census. 9 This statistic is calculated as a bi-product of literacy statistics and thus might be more accurately recorded owing to the extra effort that has been given to the enumerator by the specialist trainer to collect the educational statistics more accurately. 10 Thus can be found useful for trend analysis.
Recent Trends in Child Sex ratios: Basic motivation of the study
Child sex ratios are consistently increasing since 1961 (or more accurately from 1981) and such rise in masculinity is independent of choice of age group. However, the rate of increase in child sex ratio is not uniform, rather non linear with moderate increase up to 1981 and then a sharp increase during 1981 to 2001 11 . The pattern of rising masculinity in 0-6 years age group is, to some extent, similar to 0-9 years age group (at least since 1981), but very different from 5-9 years age group. Such difference in time trends can well be associated with enumeration biases as demographers have already pointed out that 5-9 years age group is supposed to be subjected by over reporting due to transfer of children from lower and upper age groups (Bhat 2002) .
The pattern of time trend of 0-6 years age group is also similar to 0-4 years age group with difference in 'initial condition' 12 which is slowly reducing with time referring to the fact that biological underpinning may be shading out with time in a situation when selective elimination of girl child is increasing in Indian societies. The following The above figure indicates increasing vulnerability against girl child during the last 40 years. The rising sex ratios for each category establish that contemporary pattern of gender bias in child population should be marked as a important phenomenon of Indian demography which have present as well as future consequences to society as well to economy. The increasing trend of child sex ratios of 0-6 years age group during 1961 and 2001 endorses that this age segment can be termed as a 11 Despite the 5-9 years age group which is showing moderate increase up to 1991. 12 which is supposed to be associated with biology as well as discriminatory behaviour.
representative age group that can cater recent increase in juvenile masculinity in India 13 . Growing masculinization of the child sex ratios across the decades can be seen clearly from the rising portion of the curve below 'greater than 105'. Several points can be noticed from the above figure. The curve will always begin with zero percentage of district child population above certain cut off values of the m/f ratio at some high value of the m/f ratio and rise as the cut off level decreases. The higher such value and more the area under the low end curve, the more masculine the sex ratios are. The percentage of districts will eventually reach 100 % at some low value of m/f ratio. Beside that, the lower end is also getting compressed towards relatively higher m/f ratios and the percentage of district child population with child sex ratio lesser than 100 has rapidly shrinked for all three population age groups. This by itself is not undesirable as the increase in m/f values below 100 is more an indicator of high infant mortality, which is statistically declining very fast in Indian population. When the infant mortality levels are high, more male children die and the m/f ratios of the 0-6 years age group goes down and is often lesser than 100 or even 95. The reduction in areas with low sex ratio values thus endorses the continuity of demographic transition of India and the increase in areas above 105 clearly points out to one factorincreasing demographic masculinity with falling trend of fertility and declining infant mortality 14 .
The above time series comparison also hints the importance of pre-natal selection as a better substitute of some older selection strategies to eliminate girl child in order to optimize the desired family size by revealing the preference for having son. Unlike sex ratios of the later year age group (like 5-9 or 10-14 years) masculinity in the 0-6 years age group are supposed to reflect pro-active elimination with the use of sex selection technology. Thus more accessible the technology, much lower will be 0-6 years sex ratio. No wonder, the rising trend of child sex ratios during the recent period is a corroborative evidence of sex selective abortion now believes to be wide spread in the country. However such distributive analysis does not cater the relationship between initial condition and rate of change in juvenile or child masculinity in Indian population. It is indeed important to understand the relationship between pace of increase and initial situation to strengthen the distributive analysis pursued in this section.
Literature on social science, particularly in economics, 'economies of scope' plays a crucial role in analyzing distributional pattern of different socio-economic attributes.
It has often been argued in growth economics, the potential increase in per capita income of low income countries will be higher than the high income countries due to 'economies of scope'. Demographic literature also endorses such views as potential reduction in fertility is found to be higher in those areas/communities where fertility decline starts much later. To better understand this figure, it is important to highlight some basic clarificatory issues:
• as already stated, the level 105 males per 100 females is important to consider as a crucial benchmark beyond which the area under the curve gives the total likelihood to have child sex ratio greater than the biological optimum. Similarly left of this benchmark, (i.e., 105), the area under the curve indicates the total likelihood for some provinces to have less than biological optimum child sex ratios, • the height of the curve over any point gives a probability for any district to have that rate.
The sex ratio distribution appears very asymmetric for each census years. In 961, the area under the curve below 105 is significantly higher than the area under the curve above 105, but with time, such pattern has changed. In 2001, the area under the curve above 105 is significantly higher than the rest, thus indicating rising juvenile masculinity throughout the last forty years in India. For every census year a positive skewness is clearly discernable towards higher values of child sex ratios.
According to the existing sex ratio literature, the distinguishing feature of the sex ratio pattern in India's population is the considerable dissimilarity across different cultural regions. Briefly stated, district level analyses of sex ratios have traditionally shown a clear division of the Indian landscape into the north western and south eastern parts. (Sopher 1980 , Miller 1981 , Agnihotri 2000 . Sex ratios in the north western part are distinctly more masculine than those in the southern eastern parts -a trend that has been attributed to the regressive cultural practices in the north western region and relatively 'female friendly' culture in the southern eastern part (Dyson and Moore 1983) . Concern has been expressed over the spread of masculinity in the Dravidian kinship region (Miller 1989 , Caldwell 1990 , Srinivasan et al. 2008 . The data from the 2001 population census also brings out 'northernisation' of child sex ratios in the 'female friendly' south, casting doubt regarding the validity of the traditional 'northsouth' divide in juvenile sex ratio pattern.
It seems that traditional cultural argument regarding sex ratio variations in India is not enough and it is important to search for newer explanations to understand the process dynamics behind increasing maleness in juvenile/child population. It is now imperative to analyse the pattern and change of child sex ratios separately for North Western and the South Eastern part. A rough divide along the Bharuch-Chotonagpur line or the Narmada-Shone line may seems to be appropriate owing to the difference in traditional kinship system, languages (Trautman 1981) and crop patterns (Bardhan 1974) 17 . The kinship system of the North Western part of India is characterized by strong subordination of women that restricts female autonomy or female agency and has strong undesirable impact on girl child survival. On the other hand, the southern kinship system is characterized by greater female autonomy or female empowerment which is supposed to have desirable impact on survival chances of female babies (Basu 1992 , Agnihotri 2000 , Kabir 2005 . Beside that the pattern of child sex ratio for the rest of the country, which was at least not historically disadvantageous for survival chances of female babies, is also showing a clear tendency towards higher values. According to the figure 4.4b, the distribution of child sex ratios in Dravidian and mixed kinship region is no more (if not fully) gender-neutral; in 2001, a considerable area under the curve can be traced above the biological optimum level of sex ratio i.e. 105. There are certain regions within this kinship division where sex ratios are even more than 120. This could be located at some districts of Tamil Nadu, Karnataka and Orissa, hitherto considered to be a part of 'female-friendly' culture.
The above analysis clearly indicates that the problem regarding 'missing girl child' is no more confined within the north western part of the country and thus traditional cultural arguments seems to be inadequate in describing recent increase and spread of juvenile masculinity in India. It also seems that the geographical patterning of juvenile sex ratio perhaps more important rather visualizing the problem through traditional cultural argument. The following section will shade some light on the spatial structuring of child sex ratio between 1961 and 2001. Before that, we need to clarify the research strategies on which the results and interpretations of spatial analysis depends heavily. Sopher (1980 ), Miller (1981 , Agnihotri (2000) , etc. used sex ratio maps using this technique to describe the geographical structure of juvenile masculine masculinity in India. 19 Guilmoto (2005), Guilmoto et al. (2007) used these advanced cartographic technique to facilitate his/their spatial analysis of juvenile masculinity. 2. After specifying geographical co-ordinates we need to create point data maps to facilitate point data analysis.
Research
3. In the next step, we employ spatial interpolation technique for estimating unknown attribute value using contour points using known attribute values.
There are at least two ways to undergo spatial interpolation -namely The choice of stochastic measure seems to be appropriate in this particular context. A stochastic process is one whose behaviour is non-deterministic in that a state's next state is determined both by the process's predictable action and by a random element.
Instead of dealing with only one possible 'reality' of how the process might evolve under time (as is the case, for example, for solutions of an ordinary differential equation), in a stochastic or random process there is some indeterminacy in its future evolution described by probability distributions. This means that even if the initial condition (or starting point) is known, there are many possibilities the process might go to, but some paths are more probable and others less. and the covariance function c(x,y) of the random field.
The kriging estimator is given by a linear combination
,…,n chosen such that the variance (also called kriging variance or kriging error):
σ is minimized subject to the unbiasedness condition 22 :
The interpolation method kriging takes into account spatial variation through three components -spatial trends ('drift'), spatial autocorrelation and error term. However there are at least three types of kriging used in spatial interpolation technique:
• ordinary kriging-which assumes the absence of a drift and focuses on the spatially component; • universal kriging-which assumes that the spatial variation has a drift in addition to the spatially correlated component; 21 The theory of Kriging was developed by the French mathematician Georges Matheron based on the Master's thesis of Daniel Gerhardus Krige, the pioneering plotter of distance-weighted average gold grades at the Witwatersrand reef complex. 22 The kriging variance must not be confused with the variance • co-kriging-which uses one or more secondary variables, which are correlated with the primary variable of interest.
The kriging procedure involves two major steps Constructing empirical and theoretical semi-variogram on the control point data.
Estimating unknown attribute value. However we use ordinary kriging for its computational ease and to focus on spatial correlation instead of any other additional component that may be associated with the variable in question i.e. child sex ratio.
The procedure of ordinary kriging operation in a common GIS environment is briefly described below:
In any standard GIS package or in their extended module, several options have been given to carry out spatial analysis. For kriging operation, one has to select this option out of several spatial interpolation options like triangulation with smoothing, inverse distance weighting, rectangular or bi-linear interpolation, natural neighbour, kriging etc.
In the next step, we need to select the table and the variable to prepare grid map.
The information regarding co-ordinates should be given a priori so that geographical positions can be identified.
In the next step, we have to aggregate points and need to specify the co-incident point distance and co-incident point aggregation method(figure 4.5). 
Technique to facilitate Cross sectional variations of spatial pattern
Following the above processes, we can construct grid maps on the basis of the data values and their spatial properties. A standard GIS package provides tools to convert grids to attribute-coded vector files using processes that thread isolines or contours through the network of grids. Contour lines are paths along which grid values are constant. The spatial tools provided in the standard GIS package compute contour lines or separate polylines or closed complex regions where holes or island have been 'knocked out'. In a GIS setup, we can create region contours with applying a custom gradients colour ramp to assign incremental colours to the contour regions. By default, in the GIS package, the minimum value field is the lowest value encountered in the grid file and may not, in some cases, be appropriate for the contouring process.
To maintain consistency in contour intervals through out series of grid files, the settings must remains the same for each contour plots. In the present study, we divide the grid files in five major pre-specified intervals -grids with values less than 100; 100 to 105; 105 to 110; 110 to 115 and greater than 115 23 (figure 4.8a). In the next step, we can trim the region contours on the basis of the administrative boundaries of the country to visualize the spatial patterns of the attribute in question (figure 4.8b). The resulting maps are described in the next section.
23 Use of normal bandwidth on the basis of average value may under-represent the spatial dimension of child sex ratios as the average may also be inflicted by increasing gender bias in the child population and thus can show higher values than that of the global standard 105 males per 100 females.
Techniques to facilitate spatial trend analysis
While the analysis of cross -sectional variation of spatial pattern is relatively easy and 'straight cut', the analysis of time trend of a spatial attribute is rather complex. Employing spatial interpolation technique the present study tries to analyze spatial trends of child sex ratios during last forty years. The procedure is briefly stated below.
• First we prepare grid maps (of the variable in question) for each census period using the cartographic (kriging) technique described above.
• Next we super impose the surface or grid maps of each census period to compute the cell difference.
• The resulting difference in cell values can then be contoured to visualize intercensal changes of the factors in question.
• Next we can use trimming operation to prepare contour map of intercensal change of a particular country/region.
The resulting contour maps of child sex ratios are presented in the next section.
Results of the research strategy
The increasing juvenile masculinity can be envisaged from the following contour maps of child sex ratio 0-6 years. 24 If not impossible 25 Due to regional as well as political reasons threatened by the feudatory practices, usually among the Khatraiyas and Rajput class (Miller 1981 , Kramarae & Spender 2000 . Beside that the dark contiguous patch along the south western coastal belt also indicates high risk of child mortality as such unequal sex ratios can only be justified by biological reasoning: higher male child mortality in high child mortality prone areas. The rest parts of the country, (needless to say) which is also spatially contiguous, were fairly indifferent of either excess girl child mortality due to deprivation or excess male child mortality in a poor health situation.
The spatial pattern of high child sex ratios in 1981 is remarkable for several reasons.
Firstly, the spread of juvenile masculinity is found to be slightly different, as areas with high child sex ratios is no more just confined within the north western part of the country, this could be located in some parts of Maharashtra and Tamil Nadu which are supposed to be a part of relatively female friendly culture. Secondly, intensification of juvenile masculinity is found to be increasing (spatially) along the contiguous strip starting from north of Punjab to south of Madhya Pradesh. Thirdly, a considerable chunk of areas of high child sex ratios can now be traced along some 'epicentres' (spatial outliers) of high sex ratios of 1961, i.e. some parts of Madhya Pradesh and Maharashtra. Sudden increase in child sex ratios in some parts of Tamil Nadu is an important phenomenon that needs to be highlighted. Unlike the north India, the status of women in south India is believed to be far better due to the economic, sociologic as well as cultural reasons. But even then, the rise of juvenile masculinity in Tamil Nadu indicates that the traditional cultural argument or 'north south' divide is no more enough to describe the spatial pattern of child sex ratios in India. It has often been argued in the literature that such unusual increase in juvenile sex ratio in certain parts of Tamil Nadu is a consequence of infanticide practiced by the Kallars of the Madurai districts (Venkatramini, 1986) .
Apart from such spread and intensification of juvenile masculinity, the changing pattern of child sex ratios at the lower end is also discernable from 1981 sex ratio map. It shows considerable shrinking of areas with low sex ratio values pointing towards relative betterment in health situation over the past decades for which male child mortality might have come down due to biological reasons. The rest areas of Indian Territory do show a relatively better situation in terms of girl child vulnerability as well as risk of child mortality. The spatial pattern of child sex ratio of that period thus can be treated as a regional phenomenon which was slowly but progressively spreading both horizontally and vertically from the (area and its population from) north western part of the country.
The traditional north south divide in terms of sex ratio patterns in India can again be challenged on the basis of 1991 child sex ratio map. The map does indicate relatively faster pace of increase and higher intensification of juvenile masculinity and thus casts doubt regarding the traditional cultural argument as a major underpinning of growing masculinity in child population. The important features of child sex ratio which is coming out from the sex ratio maps are (1) increase in areas with time with more than optimum child sex ratios (2) further intensification of juvenile masculinity in those areas that have suffered from such problem in past (3) increasing trend in juvenile masculinity seems to obey the geographical theory of 'core-periphery'. One important pattern of child sex ratios in India is the emergence of some 'epi-centres' of female deficit and corresponding deterioration in child sex ratio at that epi-centre itself and its surrounding areas as well. The above three maps indicate robust clustering of high child sex ratios in one hand and its continuity with time, together which endorses Tobler's first law of geography 'Everything is related to everything else, but near things are more related than distant things' (Tobler 1970) .
Further the 2001 map also brings out robust clustering as well as further intensification of high child sex ratios in those areas where juvenile masculinity seems to be embedded in its recent history. The geographical coverage of juvenile masculinity in 2001 map is found to be substantial calls for urgent intervention in order to minimize the potential social loss owing to inevitable marriage squeeze that the country is bound to face in coming decades. The sharp increase in child sex ratios and its spatial propagation in 2001 giving 'rise to alarm and despair' (Agnihotri 2003) regarding the future population dynamics on one hand and the status of females on the other. A troublesome aspect of recent sex ratio pattern in India is that such gender differentials in survival are also becoming noticeable, at least in some parts of other states (remarkably in Orissa 28 ) and is slowly approaching towards some western parts of West Bengal -the state which is historically known to be gender neutral and egalitarian in at least in demographic sense (Basu 1992) . While the recent increase in child sex ratio in Orissa has attracted researcher's attention (Agnihotri 2002) , rising epicenters in West Bengal and also in Andhra Pradesh and Jharkhand do not attract such, at least not reported in any major academic publication, not even in mass media.
Locating such epicenters is important as it may distort population stabilization in the surrounding areas and can masculinize its child population within a very short period of time.
While the spatial pattern of high child sex ratios during 1961 to 1981 seems to be systematic, the pattern since 1981 and more since 1991 seems to be rather rapid. Such change in the nature and the degree of masculinization in Indian population indicates that the selection strategy to eliminate girl child has been changing over the period of time. From selective discrimination against girl child, by denying to have access to food, nutrition and other life sustaining resources, the diffusion of sex selection and pre natal elimination of unwanted foetus is rapidly evolving as a better strategy to fulfill the socio-economic and cultural rationale of son preference 29 . The geographical contiguity and its continuity with time hints further scope of increase in juvenile masculinity in coming days, needless to say 'will haunt our society in decades to come' until and unless corrective measures are taken (ibid).
It is now important to focus separately on spread as well as on intensification of juvenile masculinity during the last forty years. Such an exercise will be of enormous importance to understand the nature of the spatial patterns which is supposed to be quite different and need to highlight with some adequate rigour.
in Nayagarh, close to Bhubaneswar. Police have arrested the manager of the clinic. According to police sources, the body parts which included skulls and bones may have been dumped into the well soon after birth or abortion at the clinic. 29 even then lesser wastage of male foetus and lesser male infant mortality due to improvement in maternal well being which in turn can lead to increase in sex ratio at birth and child sex ratio (to some extent) in certain parts of the country can also be possible as an alternative explanation (Jayaraj and Subramanian, 2004) of rising juvenile masculinity in child population. However, such an natural increase can might only be possible in those areas where socio-economic development start rising very recently. It will be misleading to labouring this point when juvenile masculinity in India is increasing in those areas characterized by high level of socio-economic development.
Spread vs. intensification of juvenile masculinity
To distinguish between spread and intensification effect of juvenile masculinity we pursue further disaggregative analysis on the basis of different benchmarks which are supposed to cater these two related but dynamically very different aspects of population masculanization in India. Spatial spread of juvenile masculinity can be analyzed with respect to biologically optimum child sex ratio i.e. 105 males per 100 females. We prepare several maps for each census years using 105 as the sole benchmark to understand how juvenile masculinity is spreading in Indian landscape using its spatial network. The resulting maps are presented below. The geographical patterning of juvenile masculinity is found to be spatially robust and dynamically consistent. It is clear from the above maps that contiguous areas, though not necessarily be in the same state, have similar level of child sex ratios with varying degree of juvenile masculinity within that cluster. The spread of areas with juvenile sex ratios greater than 105 seems to be spatially continuous -the cluster of high sex ratio values is expanding through its socio-spatial network. Emergence of epicenters seems to be a common phenomenon around which child sex ratio tend to increase quite substantially. However the pace of increase in areas with high child sex ratios seems to be substantial since 1981 in compared to the spatial propagation of areas The intensification of child masculinity can be judged by contouring the changing patterns of child sex ratios in India. Employing GIS based interpolation technique (as described in the previous section) we compute the difference in grid values and then contour it using five value classes to visualize the spatial pattern of intercensal changes in child sex ratios. These classes are (i) Change in child sex ratio less than or equal to zero;
(ii) greater than zero or less than or equal to 5
(iii) change in child sex ratio greater than 5 or less than or equal to 10
(iv) change in child sex ratio greater than 10 or less than or equal to 15
(v) finally change in child sex ratio greater than 15
However it should be noted that the child sex ratio can increase from a very low value and can reach a stable level (biological optimum). Such an increase is highly desirable as it indicates lesser wastage of male foetus as well as lesser male infant or child mortality and thus can be reflective of improved health situation or betterment in overall child mortality level. On the other hand sex ratio can also increase from a low value (i.e. less than 105) to more than biological optimum or even can increase further from a high value and thus can exhibit greater manifestation of gender bias in the child population. As the above two situations are completely different, presenting them without specifying the nature of increase can lead to serious misunderstanding.
To avoid this, we superimpose another layer on the top of the contour map of intercensal change. We classify this new layer into two parts using 105 as benchmark and use thatched pattern as canopy on the areas where child sex ratios is less than or equal to 105. The resulting multi-level intercensal change map is presented below. These maps indicate precisely where the increase in child sex ratio took place during 1961 to 2001. As can be seen the nature of intensified juvenile masculinity is not all uniform but has specific spatial pattern. interpret that the contemporary increase in juvenile masculinity is just a mechanical consequence of broad structural changes or just be an outcome of local socioeconomic or cultural factors. It will be more correct to interpret the increase in child sex ratio both in the context of structural as well as local factors. The above exercise thus suggest the analysis of sex ratio increase in India is rather complex and can probably best be understood within a multi-linear framework which takes into account the interconnections between individual-society-nation.
Further aggravation of juvenile masculinity: Analysis of sex ratio at birth data.
Slightly deviating from the main focus of the study, next we will shade some light on reported during the year preceding the census with sex ratio at birth for 110 males for 100 females. The country level sex ratio at birth is found to be higher than the child sex ratio (0-6) years and such discrepancy, if correct 31 , will be indicative to understand that sex ratio at birth is increasing very fast in India (Bhat 2007) . Such a recent pattern only supports our hunch regarding the process dynamics behind the recent increase in juvenile masculinity in India. It shows that selection strategy to eliminate girl child may has been changed in India -instead of discriminating the girl child by denying their access for having food, nutrition and other life sustaining resources, couples are increasingly using sex selection techniques to facilitate elimination of un-wanted foetus (i.e. girls!) 30 Registrar General of India released the district level information regarding no of women and currently married women by present age, educational level, occupational structure, religion, cast, number of births last year by sex, child ever born by sex, etc. 31 i.e., if the female births are not under reported or age for boys than girls are not exaggerated etc,
It is indeed important to analyze the district level variation and the spatial patten of sex ratio at birth of 2001 population census to have a clear understanding of the dynamics of ongoing population masculanization in India. Particularly when the sex ratio at birth is found to be higher than child sex ratio at least in major parts of the country, it is indicative to understand that the process of masculanization is changing very fast and gender discrimination or female neglect hypothesis might not be the major factor regarding the contemporary increase in child as well as overall masculinity in Indian population.
Before heading to present the spatial pattern of sex ratio at birth, first we will describe the state level distribution from 2001 population census on sex ratio of children aged 0-6 years and sex ratio at birth by some selected background characteristics. Apart from the data of live births by sex during the one year period preceding the census for all currently married women, census 2001 also collects data on number of children ever born by sex for all ever married women. The sex ratio at birth can also be computed from the number of children ever born by sex though such data may be affected by recall error due to 'the failure of older women to report female children who died many years ago, who are married and living with their husbands' (Bhat 2007 ). However to minimize such recall error, it is better to use data on child ever born to women aged 20 to 34 years. Even then, the SRB from child ever born data should be expected to be lower than SRB from last years birth data as the former is based on birth on average 5-10 years before the survey and thus might not be much appropriate to understand the very recent pattern of sex ratio at birth.
For most of the background characteristics sex ratio of children aged 0-6 years is found to be lower than sex ratio at birth, particularly for the live births during the one year period preceding the census for all currently married women. The data is categorized on the basis of residence, religion, caste and mother's educational level. It shows certain new features which are still very uncommon in the received literature.
Generally it has been believed that muslim population do not necessarily have any problem regarding child sex ratios but the data from the last years birth clearly indicate a tendency towards masculinity among this religious group. However, among the Christian women the sex ratio is fairly normal, while among the Sikhs and Jains the problem regarding population masculanization is perhaps increasing. However the most noticeable thing which needs to highlight is the wide variation in sex ratio of children and sex ratio at birth among the scheduled tribe. The SRB data from birth during previous year clearly endorses higher sex ratios even among the tribes which are supposed to be pro-female and believe to follow 'female-friendly' cultural norms. The curvilinear relationship between mother's educational level and sex ratio at birth is also coming out from the above Apart from the regionality at higher levels of sex ratios, increasing trend of SRB is coming out as a national phenomenon. Very few clusters have been identified with sex ratio less than 105. Decline in purposive interference at birth is evidenced in certain pockets of Punjab and western Uttar Pradesh where sex selective abortion is supposed to be widespread. This might be due to the governmental and nongovernmental efforts to fight the menace of female foeticide as well as some possible adjustment at very high level sex ratios owing to 'marriage squeeze' with fewer numbers of local brides which the community is experiencing since early 80s (Kaur 2008) . However, such adjustment might be happening in some pockets. Careful examination of the district level data reveals that the observed decline might be pronounced in the contiguous districts of Kapurthala and Jalandhar, and certain urban centres like -Amritsar, Gurdaspur and Ludhiana.
Conclusion
Several salient features are forthcoming from the above spatial analysis of recent trends of sex ratios in India. The analysis clearly endorses increasing masculinity in the child population and intensification of such trend in some particular areas within Indian territory. The maps presented in this section highlights that from a regional perspective juvenile masculinity is increasingly being surfaced as a national problem though the penetration of excessive maleness is rather confined in certain parts of the country. The pattern and magnitude of juvenile masculinity as envisaged from the above analysis endorses that the strategy to materialize son preference is clearly changing with time from selective discrimination to sex selection and pre-natal elimination of unwanted foetus. The analysis tries to separate the two associated but dynamically very different aspects of child sex ratio patterns, namely the 'spread effect' and 'intensity effect'. While intensification of gender bias in certain parts of the country can well be associated with diffusion of sex selection as well as gender discrimination in child mortality, the changing geography of sex ratios with more than biological optimum might be an outcome of two opposing forces -strategic interference to fulfill desired sex composition of the siblings as well as lesser wastage of male foetus due to increase in maternal well being. It is important to disentangle these two important aspects of different dimensions for policy planning as well as for interventions. However, the geographical contiguity and its continuity over time hints that diffusion of sex selection is perhaps the major force behind the country wide masculanization of child population. The analysis of the sex ratio at birth data further establishes that sex selective abortion might be more important than sex selective discrimination in order to understand the process dynamics behind the growing masculinity in child population. Apart from the robust clustering of high child sex ratios, emergence of new epicenters of female deficit is found to be an important feature of child sex ratio patterns which have tremendous capacity to distort gender composition of child population not only in those pockets but also in neighbouring areas as well. Identification of such spatial outliers is indeed important as the campaign against sex selection should start from the epicenter itself.
The above analysis also endorses that increased manifestation of gender bias should be analyzed at the local context while overall increase in child sex ratios might be analyzed on the basis of structural factors. It is now important to frame contextual policy and advocacy measures to arrest the increasing trend of masculinity as it will affect population dynamics not only in the regional or national context but also in the broader spectrum of international arena. The analysis highlights that increasing trend of child sex ratio is gradually surfacing as a national crisis need to tackle with greater physical and fiscal resources to minimize the potential social loss owing to 'demographic consequence of marriage squeeze' which the country is bound to experience in coming days. Tunneling out the society from this 'Chakravyuha' of demographic instability is a challenge indeed.
